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Abstract: Objectives: The management of pediatric mid-dermal burns is challenging. Anecdotal evidence suggests 
Biobrane™ (UDL Laboratories, Inc., Sugar Land, TX) may expedite epithelization, reducing the requirement for skin 
grafting. Our standard management for burns of this depth is Acticoat™ (Smith and Nephew, St. Petersburg, Fl, 
USA). No publications are known to compare Biobrane™ to Acticoat™ for treatment of mid-dermal burns. Methods: 
A prospective, randomised controlled pilot study was conducted, comparing Biobrane™ to Acticoat™ for mid-dermal 
burns affecting ≥ 1% Total Body Surface Area (TBSA) in children. Mid-dermal burns were confirmed using Laser 
Doppler Imaging within 48 hours of injury. Participants were randomized to Biobrane™ with an Acticoat™ overlay or 
Acticoat™ alone. Results: 10 participants were in each group. Median age and TBSA were similar; 2.0 (Biobrane™) 
and 1.5 years (Acticoat™), 8% (Biobrane™) and 8.5% TBSA (Acticoat™). Use of Biobrane™ had higher infection rates 
(6 children versus 1) (P = 0.057) and more positive wound swabs, although not significant (7 children versus 4) (P 
= 0.37). Healing time was shorter in the Biobrane™ group, this was not significant (19 days versus 26.5 days, P = 
0.18). Median dressing changes were similar (5 versus 5.5) (P = 0.56). Skin grafting requirement was greater in the 
Acticoat™ group (7 versus 4 children, P = 0.37) and similar in % TBSA (1.75% TBSA). Conclusion: This pilot study 
suggests that the use of Biobrane™ for mid-dermal burns in children may be associated with increased risk of infec-
tion but appears to decrease the time to healing and therefore the need for skin grafting compared to Acticoat™ 
alone.
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Introduction

Management of mid-dermal burns in children 
can be extremely challenging. Even with Laser 
Doppler Imaging (LDI, Moor Instruments, Ax- 
minster, UK), which is a highly sensitive tool 
that can be used to predict time to healing [1, 
2], it is often difficult to determine whether 
these burns will heal within a 14 day period. 
Current management in our Burn Unit (BU) is  
to graft burns that do not heal by day 14 post-
injury. This is based on studies that show that 
there is a correlation with hypertrophic scarr- 
ing in those children with scald burns who  
take more than 14 days to heal [3, 4]. The best 
treatment for mid-dermal depth burns in chil-
dren is not known [5, 6]. If there were a dress-

ing able to expedite healing, this would be high-
ly beneficial.

There are many studies that compare a range of 
dressings for partial thickness burns [5-10], 
however none that specifically look at the man-
agement of mid-dermal burns in children, and 
none that confirm and standardised the depth 
of the burn using LDI.

The standard treatment for mid-dermal depth 
burns in our BU is with Acticoat™ or Acticoat  
7™ (Smith and Nephew, St. Petersburg, Fl, 
USA). There is some evidence that Biobrane™ 
(UDL Laboratories, Inc., Sugar Land, TX) may be 
superior for the treatment of mid-dermal burns 
[11]. There are many studies that compare 
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Biobrane™ to other products, including silver 
dressing products [7, 9, 12-16]. There are none 
that compare Biobrane™ to our standard of 
care, Acticoat™.

Biobrane™ is a semi-permeable silicone mem-
brane. It consists of a nylon mesh embedd- 
ed with porcine collagen components [11, 17]. 
It is applied to cleansed burn wound surface in 
an aseptic environment [11, 17]. It is gen- 
tly applied in a stretched fashion and secured 
to the wound with sterile tapes or glue [18]. In 
our BU, Acticoat 7™ is then applied directly 
over the top of Biobrane™, theoretically reduc-
ing wound colonisation and subsequent risk of 
infection.

One potential significant complication that may 
be linked with Biobrane™, as it does not have 
any specific antimicrobial properties, is that of 
wound infection [19-21]. Acticoat™ has well 
recognised antimicrobial properties, reducing 
wound colonisation and therefore theoretically 
expediting healing. One potential complication 
of silver based dressings is that the mechanism 
of action which produces its antimicrobial activ-
ity may also have a deleterious effect on wound 
epithelisation, and in fact delay epithelisation 
due to cytotoxic effects [22, 23], leading to an 
increase in the days to healing and the require-
ment for skin grafting.

This is the first study to compare Biobrane™ to 
Acticoat™, which is the current standard of care 
for many BUs.

Methods

A prospective randomized controlled pilot stu- 
dy was undertaken from July 2012-February 
2015, involving 20 children (≤ 16 years) who 
presented to the BU at the Children’s Hospital 
at Westmead (CHW) with an LDI confirmed  
mid-dermal burn involving more than 1% total 
body surface area (TBSA). Informed consent 
was obtained and computer generated ran-
domization determined the treatment group to 
which each child was assigned on day 1 or 2 
post injury. Children were then randomized into 
either a 7 day Acticoat™ dressing alone or a 
Biobrane™ dressing with a 7 day Acticoat™ 
overlay. LDI and application of the dressings 
were undertaken either in the outpatient’s clin-
ic under sedation or in the operating theatre 
under a general anaesthetic (Figure 1).

Data collected included patient demographics 
(gender, age, mechanism of injury, first aid ade-
quacy and %TBSA affected), the presence of 
infection requiring oral or intravenous antibiotic 
treatment, a positive swab result, the number 
of days to complete wound healing, the number 
of dressing changes, those children who re- 
quired skin grafting and the %TBSA grafted.

Infection was defined as a moderate or greater 
growth on a wound swab of a pathological or- 
ganism (i.e. not suggestive of non-pathological 
multiple skin commensals) and a confirmatory 
clinical assessment of infection by a burns clini-
cian. A positive wound swab was defined as a 
light growth or greater of a pathological organ-
ism. The days to complete healing was deter-
mined by clinical assessment of the burn by an 
experienced burns clinician. Adequate first aid 
was defined as > 20 minutes of cool running 
water.

A statistical analysis of the pilot data was 
undertaken using the Fisher exact test and the 
Student’s t-test. A p-value of < 0.05 was con- 
sidered statistically significant. This study was 
approved by the Sydney Children’s Hospitals 
Network Human Ethics Research Committee.

Results

10 children were randomized into each group. 
Both groups were evenly distributed with no  
significant differences. The median age in the 
Biobrane™ group was 2.0 years and 1.5 years 
in the Acticoat™ group. The median %TBSA 
affected was similar in both groups (8% Bio- 
brane™ and 8.5% in the Acticoat™ group). 
There were 7 boys enrolled in the Biobrane™ 
group and 8 in the Acticoat™ group. Most in the 
Biobrane™ group sustained their injuries sec-
ondary to scalds and in addition one flame and 
one contact burn. All in the Acticoat™ group 
sustained their injuries due to scalds. Most chil-
dren received adequate first aid (9 in each 
group). One child in the Biobrane™ group re- 
ceived < 5 minutes of cool running water, and 
one had toothpaste applied prior to 20 minutes 
of cool running water. One child in the Acticoat™ 
group received only 15 minutes of cool running 
water.

Six out of ten children in the Biobrane™ group 
had a clinically significant infection requiring 
oral or intravenous antibiotics, compared with 
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Figure 1. LDI images of a child with a mixed depth scald burn, showing a > 1% TBSA mid-dermal component.
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only one of the ten children in the Acticoat 
group™ (P = 0.057). The number of children 
with a positive swab result in the Biobrane™ 
group was seven out of the ten versus, four out 
of ten in the Acticoat™ group (P = 0.37).

The median number of dressing changes re- 
quired was similar in both groups (Biobrane™  
5, versus Acticoat™ 5.5; P = 0.56, 95% Cl -3.17-
1.77). The days to healing was a week less in 
the Biobrane™ group (19 days) compared with 
the Acticoat™ group (26.5 days), although this 
was not statistically significant (P = 0.18, 95% 
Cl -20.93-4.33). Less children (4/10) in the 
Biobrane™ group required skin grafting than 
the Acticoat™ group (7/10), although this was 
not significant. The %TBSA grafted was exactly 
the same in both groups (1.75% TBSA).

Discussion

There appears to be limited data about the  
use of Biobrane™ compared to Acticoat™, de- 
spite both products commonly being used in 
many BUs. Acticoat™ remains the standard 
product used in our BU for the treatment of 
mid-dermal burns. There is some limited evi-
dence that Biobrane™ many expedite heal- 
ing and therefore reduce the need for skin gr- 
afting in those children with mid-dermal burns 
[13, 20]. 

There were two interesting trends noted in our 
pilot study. The time to complete healing in the 
Biobrane™ group was almost a week less than 
the Acticoat™ group, with a corresponding 
reduction in the need for subsequent skin graft-
ing [3, 4].

The second trend of note is that there were 
more clinically significant infections and posi-
tive wound swabs in the Biobrane™ group. 
Perhaps surprisingly, this did not result in an 
increased healing time. In our BU, we use the 
unusual technique of overlay Biobrane™ with 
Acticoat™, in an attempt to reduce coloniza-
tion. From these data, it is unclear whether this 
makes any impact.

Not only are mid-dermal burns difficult to man-
age, they are also difficult to diagnose, and 
hence we felt it important to standardize these 
participants by undertaking an LDI scan to 
ensure that they sustained at least a mid-der-
mal burn of ≥ 1% TBSA. This, we believe, would 
be a burn significant enough to be studied. This 

is one of the first studies to attempt to stan-
dardize mid-dermal burns using LDI.

Conclusions

Biobrane™ may expedite healing of mid-dermal 
burns in children, however, those children who 
are treated with Biobrane™ may also develop 
more clinically significant infections than those 
treated with Acticoat™ alone. 
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